A Gram-stain-negative, motile and rod-shaped bacterium, designated strain B2 T , which can synthesize purple pigments of violacein and dexyoviolacein, was isolated from Tianshan glacier in Xinjiang, China. Phylogenetic analysis based on 16S rRNA gene sequences indicated that it was grouped in the genus Massilia with Massilia glaciei B448-2 T , Massilia eurypsychrophila The genus Massilia was first proposed by La Scola et al. Preparation of genomic DNA was carried out using a Microbial DNA isolation kit (Aidlab Biotech) according to the manufacturer's instructions. The 16S rRNA gene was amplified by PCR using the universal primers 27F (5¢-Author affiliations:
The genus Massilia was first proposed by La Scola et al. [1] for an isolate from the blood of an immunocompromised patient with a cerebrellar lesion. Later, K€ ampfer et al. [2] transferred all species of the genus Naxibacter to the genus Massilia. Members of the genus Massilia are Gram-stainnegative, aerobic, non-spore-forming, rod-shaped and catalase-positive. Chemotaxonomically, members of this genus contain summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and C 16 : 0 as major fatty acids, Q-8 as the predominant isoprenoid quinone, and phosphatidylethanolamine (PE), phosphatidylglycerol (PG) and diphosphatidylglycerol (DPG) as the major polar lipids, and show relatively high G+C contents (62.2-69.4 mol%) [3] . At the time of writing, this genus comprises 39 species with validly published names.
Samples were collected from the upper 5-8 cm permafrost active layer of Tianshan glacier (43 09¢ N 86 49¢ E) in Xinjiang, China. The in situ temperature of the soil was approximately 0 C. The samples were transported at 0 C and preserved at À20 C before bacterial cultivation. One purple-pigmented bacterium, designated B2 T , was isolated by the dilution plating method on Gause 1 medium (starch 20.0 g, KNO 3 1.0 g, K 2 HPO 4 0.5 g, MgSO 4 .7H 2 O 0.5 g, NaCl 0.5 g, FeSO 4 0.01 g, agar 15 g, 1 litre distilled water, pH 7.2-7.4) at 4 C for 20 days. Purple pigments of strain B2 T were identified as violacein and dexyoviolacein [4] . Strain B2 T was maintained on R2A agar [5] at 4 C and preserved as 15 % (w/v) glycerol suspensions at À80 C. Cells for phenotypic studies were obtained through cultivation in shake flasks at 150 r.p.m. with liquid R2A medium at 20 C for 72 h.
Preparation of genomic DNA was carried out using a Microbial DNA isolation kit (Aidlab Biotech) according to the manufacturer's instructions. The 16S rRNA gene was amplified by PCR using the universal primers 27F (5¢- AGAGTTTGATCCTGGCTCAG-3¢) and 1492R (5¢-CGGTTACCTTGTTACGACTT-3¢) [6] . Amplification products were cloned into the vector pMD 19-T (TaKaRa) and then sequenced to determine the almost-complete sequence of the 16S rRNA gene (1454 bp). The 16S rRNA gene sequence was analysed using the EzBioCloud server (http://www.ezbiocloud.net) [7] to determine the closest type strains and calculate levels of sequence similarity. The result revealed that this isolate was allocated to the family Oxalobacteraceae, and was closely related to species in the genera Massilia, Rugamonas, Janthinobacterium and Duganella, T and its nearest neighbours were clearly lower than the 98.65 % threshold for differentiating two bacterial species as recommended by Stackebrandt and Ebers [8] and recently reinforced by Kim et al. [9] .
To delineate the phylogenetic position of strain B2
T within the family Oxalobacteraceae, multiple alignments were performed using the CLUSTAL X program [10] . Phylogenetic trees were reconstructed using the neighbour-joining (NJ) [11] , minimum-evolution (ME) [12] and maximum-likelihood (ML) [13] methods using the MEGA 7 software [14] . Evolutionary distances were calculated using the Kimura two-parameter model [15] . Bootstrap analysis [16] was set to 1000 replications for evaluating the topology of the trees. The 16S rRNA gene sequence was compared with those of the type strains of species of the genera Massilia, Rugamonas, Janthinobacterium and Duganella with validly published names at the time of writing. The phylogenetic tree ( Fig. 1 ) based on the ME method clearly showed that strain B2
T could be assigned to the genus Massilia and formed a distinct lineage within a cluster containing M. glaciei B448-2 T , M. eurypsychrophila B528-3 T and M. psychrophila B1555-1 T with a bootstrap value of 93 %, and was clearly separate from other members of the genera Janthinobacterium, Duganella and Rugamonas. The same cluster was recovered when the tree was reconstructed using the NJ (Fig. S1 , available in the online version of this article) and ML ( Fig. S2 ) algorithms with high bootstrap values (90 % and 74 %, respectively) at the relevant nodes (Fig. 1) High-quality genomic DNA was extracted with the AxyPrep Bacterial Genomic DNA Miniprep Kit (Axygen Scientific). The complete genome of strain B2 T was sequenced by using a Pacific Biosciences RS II sequencer after the construction of a genomic library with an average size of 8-10 kb using g-Tubes. Whole genome sequences were successfully assembled to closure to yield a single contig and a plasmid by using SOAPdenovo (version 2.0.1, http://soap.genomics.org.cn). The draft genome of M. glaciei B448-2 T was sequenced using an Illumina MiSeq DNA sequencer with paired-end read length of 2Â250 bp and de novo assembled by using SOAPdenovo. The draft genome assembly sequences of M. eurypsychrophila JCM 30074
T and M. psychrophila JCM 30813 T were obtained using the Illumina Hiseq 4000 sequencing platform with paired-end read length of 2Â150 bp and de novo assembled using MicrobeTrakr plus v. 0.9.1 (http:// www.microbetrakr.com). Genome annotation was processed using NCBI PGAAP (www.ncbi.nlm.nih.gov/ genome/annotation_prok). General genomic information for strain B2
T (PDOC00000000) and M. psychrophila JCM 30813 T (PDOB00000000) is presented in Table S1 . The genome of strain B2
T had a genomic G+C content of 63.51 mol%, which was within the range reported for the genus Massilia (62.2-69.4 mol%) [3] ( Table 3 ).
For analysis of genomic relatedness, average nucleotide identity (ANI) using BLAST (ANIb) and MUMmer (ANIm) between strain B2 T , M. glaciei B448-2 T , M. eurypsychrophila JCM 30074 T and M. psychrophila JCM 30813 T was calculated from the JSpecies Web Server (http://jspecies. ribohost.com/jspeciesws) [17] . The orthologous gene percentages (Ortho ANI) were also evaluated from the EzBioCloud as described by Yoon et al. [18] . In addition, digital DNA-DNA hybridization (dDDH) was performed by using GGDA at the genome-to-genome distance calculator (GGDC) website (http://ggdc.dsmz.de/distcalc2.php) according to the method described by Meier-Kolthoff et al. [19] . ANI values in Table 1 based on ANIb and ANIm ranged from 77.93 to 85.08 % when compared pairwise, with this highest ANIm value being between strain B2 T and M. glaciei B448-2 T (85.08 %). Analysis with Ortho ANI also showed the values were below 79.8 %. All these values indicated are robustly below the threshold of 94-95 %, which is an accepted value of prokaryotic species demarcation [20, 21] . Furthermore, the mean dDDH values inferred by GGDC were from 22.4 to 23.4 %, far from the threshold value of 70 % DDH similarity cut-off. These results strongly supported that strain B2
T was different from all closely related species described previously and would represent a novel species. To determine the degree of similarity at the orthologous protein level between genomes given that average amino acid sequences change more slowly than nucleotide sequences, two-way average amino acid identity (AAI), which is more sensitive over greater evolutionary distances, based on reciprocal best hits was calculated using Amino-acid FASTA files from RAST via the AAI calculator (http://enve-omics.ce.gatech. edu/aai). The AAI values obtained, 71.54-72.59 %, were significantly lower than the 85 % species-level cutoff value, but complied with the 60-80 % genus-level similarity Fig. 1 . ME tree showing the phylogenetic position of the novel species based on 16S rRNA gene sequences. Filled circles and triangles indicate that the corresponding branches were recovered when the trees were reconstructed using the NJ and ML algorithms respectively. Bootstrap values of !50 % based on 1000 replications are shown at branch points. Burkholderia metallica R-16017
T was used as an outgroup. Bar, 0.01 substitutions per nucleotide position. [22, 23] , which suggested that strain B2
T should be placed in the genus Massilia.
The cellular fatty acids of strain B2
T and the reference strains were determined under identical conditions in parallel. The quadrant streak method was used for inoculation and cellular fatty acid methyl esters were obtained from cells grown on R2A agar at 20 C for 72 h from quadrant 3 (late exponential phase). Extraction and analysis of cellular fatty acids were performed according to the procedures of the standard Microbial Identification System (MIDI, Version 6.1) [24] . The profile of major fatty acids of strain B2
T comprised (>5 %): summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 54.2 %), C 16 : 0 (26.3 %) and summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c, 7.2 %). No pronounced differences in the fatty acid profiles were found between strain B2
T and the reference strains, although there were minor differences in the proportions of some components (Table 2) . Strain B2
T contained a small amount of the hydroxy fatty acid C 12 : 0 3-OH (2.7 %), which was absent from the reference strains (Table 2) . Biomass for isoprenoid quinone and polar lipid analyses was harvested at the late exponential growth phase from R2A liquid medium at 20 C by centrifugation (3000 g), washed with distilled water and freeze-dried. The isoprenoid quinone was extracted and purified according to Collins et al. [25] and investigated by HPLC [26] . The major respiratory quinone of strain B2
T was Q-8 (98.6 %) and a trace amount of Q-7 (1.4 %) was also detected, consistent with all other members of the genus Massilia [2] . Extracted polar lipids were examined by two-dimensional TLC and identified according to the procedures reported previously [27] . Merck silica gel 60 F254 thin-layer plates were used in TLC analysis. Polar lipids were analysed by using chloroform/methanol/water (65 : 25 : 4) in the first dimension, followed by chloroform/acetic acid/methanol/water (80 : 18 : 12 : 5) in the second dimension. The following reagents were used to identify the spots: molybdophosphoric acid (110 C, 5 min) was used to detect total polar lipids; 0.4 % ninhydrin (110 C, 5 min) was used to detect amino lipids; molybdenum blue was used to detect phospholipids; and p-anisaldehyde was used to detect glycolipids. Polar lipid analysis was performed by identification services at the Chinese Academy of Medical Sciences in Beijing, China. Strain B2 T contained PE, DPG and PG as the major polar lipids. Additionally, two unidentified phospholipids (PL1 and PL2) were detected (Fig. 2) . The profile of major polar lipids of strain B2
T was similar to those of M. glaciei B448-2 T (Fig. S3) , M. eurypsychrophila JCM 30074 T (Fig. S4) and M. psychrophila JCM 30813 T (Fig. S5) . Thus, the fatty acid profile, polar lipid profile and major ubiquinone of strain B2
T were similar to those reported for members of the genus Massilia, which indicated that strain B2 T should be classified into the genus Massilia.
Cellular morphological characteristics of strain B2
T were observed by using a light microscope (BH-2; Olympus Co.) and transmission electron microscopy (TEM) (Hitachi H-600) after 72 h of cultivation at 20 C on R2A agar medium. The presence of flagella was assessed by TEM. Gliding motility was assessed with the hanging-drop technique [28] and by observing the spread of colony edges on R2A agar [29] . Growth temperature (4, 10, 15, 20, 25, 28, 30 and 37 C), pH (pH 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 and 10.0, adjusted with sodium acetate/acetic acid, Tris/HCl and Na 2 CO 3 buffers, with a modification of the method described by Breznak and Costilow [30] ) and NaCl concentrations (0, 0.3, 0.5, 1.0, 1.5 and 2.0 %, w/v) were investigated in triplicate in R2A broth by the measurement of maximum OD 600 using a Portable Spectrophotometer (HACH DR 2800). Gram-staining, oxidase and catalase assays, and hydrolysis of starch tests were carried out according to the methods described by Smibert and Krieg [31] . Other hydrolysis tests were conducted using R2A agar medium supplemented with casein (5 %, w/v), CM-cellulose (1 %, w/v), Tween 80 (1 %, w/v) or tyrosine (0.1 %, w/v) [32] . Tests for carbonsource utilization, sugar fermentation and enzymes (qualitative) were performed using API 20NE and API ZYM systems (bioM erieux) and GNIII MicroPlates (Biolog) according to the manufacturers' instructions. The API ZYM and API 20NE tests were read after incubation at 20 C for 6 h and 48 h, respectively. Strain B2
T was a Gram-stain-negative, aerobic, non-spore-forming and rod-shaped bacterium (Fig. 3) . Phenotypic characteristics are given in the species description and Table 3 shows the features that differentiate strain B2
T from closely related species of the genus Massilia.
Phylogenetic analysis and 16S rRNA gene sequence similarity together with the major fatty acids (C 16 : 0 , C 16 : 1 !7c and/or C 16 : 1 !6c, and C 18 : 1 !7c and/or C 18 : 1 !6c,), the isoprenoid quinone (Q-8) and the polar lipids (PE, PG and DPG) data support the affiliation of strain B2
T to the genus Massilia. Furthermore, strain B2
T could also be differentiated from its closest phylogenetic neighbours, M. glaciei B448-2 T , M. eurypsychrophila JCM 30074 T and M. psychrophila JCM 30813
T , based on genomic relatedness (ANI, dDDH and AAI), and morphological and physiological properties (Table 3) . Therefore, on the basis of the characters described above, we propose that strain B2 T . All data are from this study except where noted. +, Positive; W, weakly positive; À, negative. All strains are rod-shaped, positive for catalase and oxidase activities and positive for assimilation of maltose, but negative for indole production, glucose fermentation, arginine dihydrolase, urease and assimilation of D-mannitol, N-acetyl-glucosamine, capric acid and adipic acid. In API ZYM tests, all strains are positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase and naphthol-AS-BI-phosphohydrolase, but negative for lipase (C14), trypsin, a-chymotrypsin, a-galactosidase, bglucosidase, a-mannosidase and a-fucosidase. 
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